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STRUCTURE OF COATING LAYER FOR
HEAT-COOKER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a coating layer structure for
heat-cookers, and more particularly, to a coating layer struc-
ture for heat-cookers wherein said structure has been pro-
duced by forming an aluminum oxide (Al,O;) layer on the
surface of an aluminum heat-cooker by anodic oxidation and
then applying thereon either an anion- and far infrared ray-
emitting, 1norganic ceramic coating agent or a non-stick,
inorganic ceramic coating agent, said both coating agents
being non-toxic to human body, and whereby said structure,
on heating, does not release any carcinogens and increases
heat conductivity at the same time, and said structure also has
excellent anti-corrosive and anti-abrasive properties.

2. Description of the Related Art

Generally, an aluminum heat-cooker may take a variety of
forms, although for 1ts washability and for preventing food
from adhering thereto during cooking, 1t 1s used 1n such a
form that the surface to be coated 1s endowed with roughness
by sandblastering to increase the surface area and then 1s
painted with Tetlon and the like. However, the production of
fine pin holes 1s ievitable during the Teflon painting, which
leads to a problem that aluminum erodes through pin holes,
and the like when cooking or maintaining salt-containing,
acidic or alkaline food.

Also, 1n order to resolve the above problem, Korean Reg-
istered Utility Model No. 206737 (registration date: May 24,
2000) provides an aluminum cooker, on the surface of which
aluminum oxide film layer and Teflon coating layer are
formed sequentially wherein the former 1s formed by anodic
oxidation (anodizing), thereby providing such advantages as
enhanced adhesive strength between the surface of the cooker
and the Tetlon coating layer and prevention of food from
adhering to the surface. However, 1n terms of the weakness of
the surface strength of said Teflon 1tself, such cooker loses its
original function at an earlier stage because of surface abra-
sions and scratches, and the like due to the frequent use of a
spoon or a metallic spatula, and the like by the nature of a
heat-cooker. Also, as 1t has recently been known that carcino-
gens are released from Teflon, the use of cookers coated with
Tetlon 1s being avoided.

Especially, the U.S. Environmental Protection Agency
(EPA) has requested manufacturers to stop producing per-
fluorooctanoic acid (PFOA), a material used to make Teflon
which 1s used as a coating agent for a frying pan, and the like.
Along with such request to stop producing PFOA by 2015, the
EPA has first requested eight general chemical companies
including Dupont and 3M to reduce the use of said material by
95% by 2010. Dupont has already announced that they would
accept this request. Accordingly, there 1s an enormous need
for aluminum heat-cookers, on the surface of which an alter-
native coating layer 1s formed, wherein said coating layer 1s
non-toxic to human body, prevents food from adhering
thereto and shows a good heat conductivity.

SUMMARY OF THE INVENTION

The purpose of the present invention 1s to meet the above-
mentioned need, and such purpose 1s achieved by providing
an aluminum heat-cooker having a coating layer which 1s
non-toxic to human body and has a good heat conductivity
such that food 1s evenly cooked, said coating layer also having
an extremely strong surface strength such that even when a
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spoon or a metallic spatula, and the like 1s used, no abrasions
and scratches occur and thus the sheli-life of said cooker can
be extended, wherein said coating layer 1s produced by form-
ing an aluminum oxide film layer on the surface of an alumi-
num heat-cooker by anodic oxidation and then applying
thereon either an anion- and far infrared ray-emitting, 1nor-
ganic ceramic coating agent or a non-stick, mnorganic ceramic
coating agent, said both coating agents releasing no carcino-
gens and being environmentally-friendly.

The present mvention provides an aluminum heat-cooker
having a corrugated pattern formed on the inner surface of the
body of said cooker wherein an aluminum oxide layer 1s
formed on said corrugated pattern by anodic oxidation, char-
acterized 1n that an anion- and far infrared ray-emitting, 1nor-
ganic ceramic coating layer 1s formed on said aluminum
oxide layer and said coating layer comprises n admixture the
following components: 40-50 wt % of a binding agent, which
1s s1lane or an oligomer derived therefrom, as a binder; 27-34
wt % of a silicon mixture which chemically binds said silane
or an oligomer derived therefrom as a binding agent and
consists of a mixture of 20-40 wt % of powdered silicon oxide
having the particle size of 0.1-1.2 um and 60-80 wt % of
water; 10-19 wt % of powdered functional filler which pre-
vents the crack of a film between said binding agent and said
silicon mixture and controls the viscosity such that the
physico-chemical properties of the film are improved, said
filler being comprised of one or more of natural stone material
selected from the group consisting of tourmaline, yellow
ocher, sericite, amethyst, bamboo charcoal, obsidian, elvan,
and lava; 3-15 wt % of ceramic powder consisting of a far
inirared ray-emitting material and an anion-emitting material
wherein said far infrared ray-emitting material comprises one
or more selected from a group of natural mineral materials
such as quartz, monzonite, gneiss and rhyolitic tull, and said
anion-emitting material 1s one rare-earth natural stone mate-
rial selected from strontium, vanadium, zirconium, cerium,
neodymium, lanthanum, barium, rubidium, cesium and gal-
lium; and 1-2 wt % of pigment which produces color.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the ivention and are 1ncor-
porated 1n and constitute a part of this application, 1llustrate
embodiments of the mnvention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings;

FIG.1 1s a diagram showing a process of forming a coating,
layer on a heat-cooker according to the present invention; and

FI1(G.2 15 a sectional view of a heat-cooker according to the
present 1nvention.

DETAILED DESCRIPTION OF THE INVENTION

Retference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings.

Heremafiter, the coating layer structure for heat-cookers
according to the present invention 1s described 1n detail with
reference to the attached drawings.

An anion- and far infrared ray-emitting, inorganic ceramic
coating agent for use in the present invention comprises 1n
admixture the following components: 40-350 wt % of an 1nor-
ganic binding agent, which 1s silane such as formula
RnS1X4-n or an oligomer derived therefrom, as a binder;
2'7-34 wt % of a silicon mixture which chemically binds said
silane or an oligomer derived therefrom as a binding agent
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and consists of a mixture of 20-40 wt % of powdered silicon
oxide (S102) having the particle s1ze 01 0.2-1.0 um and 60-80
wt % of water; 10-19 wt % of a functional filler which pre-
vents the crack of a film between said binding agent and said
silicon mixture and controls the viscosity such that the 5
physico-chemical properties of the film are improved; 1-2 wt

% of pigment which produces color; and 2-15 wt % of an
anion- and far infrared ray-emitting, ceramic powder.

For the above formula RnSi1X4-n, one or more silane 1s
used wherein X 1s the same or different and represents a 10
hydrolysable group or a hydroxyl group, radical R 1s the same
or different and represents hydrogen or an alkyl group having
carbon atom number of less than 10, and n1s O, 1 or 2.

Another anion- and far infrared ray-emitting, inorganic
ceramic coating agent for use in the present invention com- 15
prises 1n admixture the following components: 65-83 wt % of
an 1norganic binding agent as a binder wherein said inorganic
binding agent consists of 33-47 wt % of methyltrimethoxysi-
lane, 17-23 wt % of tetracthoxysilane and 30-30 wt % of silica
sol; 10-19 wt % of a functional filler which prevents the crack 20
of a film between said binding agent and said silicon mixture
and controls the viscosity such that the physico-chemical
properties of the film are improved; 1-2 wt % of pigment
which produces color; and 2-15 wt % of an anion- and far
infrared ray-emitting, ceramic powder. 25

For the functional filler added to said anion- and far infra-
red ray-emitting, inorganic ceramic coating agent, potassium
titanate, alumina, and the like 1s used and said filler has
particles 1n the form of a needle or a plate, and serves to
prevent the crack of a film between the binding agents or to 30
control the viscosity of the coating agent. When such func-
tional filler 1s added less than 10 wt % relative to the total
weight, this may lead to the reduction of gloss or adhesive
force, while when 1t 1s added more than 19 wt % relative to the
total weight, this may, for example, render the surface of the 35
film rough, thereby exhibiting adverse effects. Thus, it 1s
preferred to add the functional filler within the range of 10-19
wt % relative to the total weight.

For the ceramic powder added to said anion- and far infra-
red ray-emitting, inorganic ceramic coating agent, 1t 1s a 40
mixed material which emits anions together with far infrared
rays, wherein the far infrared ray-emitting material 1s a
ceramic including one or more selected from a group of
natural mineral maternals (tourmaline, yellow ocher, sericite,
amethyst, bamboo charcoal, obsidian, elvan, and lava, such as 45
quartz, monzonite, gneiss and rhyolitic tufl, the far infrared
ray emission rate of which 1s more than 90% at 40° C. under
ambient condition, and the anion-emitting material 1s one
rare-earth natural stone material selected from strontium,
vanadium, zirconium (or Zirconia), cerium, neodymium, lan- 50
thanum, barium, rubidium, cesium and gallium, said materi-
als being already known to emit anions and far infrared rays.

For said ceramic powder, when it 1s added less than 2 wt %%,
far infrared ray- and anion-emitting effect 1s hardly expected,
while when 1t 1s added more than 15 wt %, this may lead the 55
phase change of the film and reduction of the adhesive force.
Thus, the addition of the ceramic powder within the range of
2-15 wt % relative to the total weight can provide a higher
anion-emitting effect as well as preventing the phase change
of the film while maintaining a strong adhesive force. 60

For said binding agent which 1s an inorganic solution, when
methyltrimethoxysilane and tetracthoxysilane are added less
than the ranges 33-47 wt % and 17-23 wt %, respectively, this
may lead reduction of reactivity, while when they are added
more than the above ranges, this may lead excessive reaction, 65
thereby deteriorating the properties for a binding agent. Thus,
in order to obtain a binding agent having the best properties,

4

methyltrimethoxysilane and tetraethoxysilane should be
added within the above ranges.

Also, when the amount of silica sol which 1s not within the
range of 30-350 wt % 1s added, this may weaken the bonding
strength of silicon—oxygen-metal (S1—O-Metal) between
methyltrimethoxysilane and tetracthoxysilane, thereby caus-
ing delamination at high temperature. Thus, it 1s preferred to
mix silica sol within the above range.

Thus, said anion- and far infrared ray-emitting, inorganic
ceramic coating agent for use 1n the present invention allows
relatively lower temperature calcinations at a drying tempera-
ture of 200° C. under ambient condition, has an anion emis-
sion amount of 800-2,000 per 1 cc air which allows the
emission of a large amount of far infrared rays and anions, and
turther enhances the bonding strength between a binder mix-
ture and ceramic powder when heated to a higher temperature
so that no delamination occurs from the substrate. Thus, 1t has
such effects as being hygienically good for the surfaces of
metallic or plastic substrates used for home appliances such
as general household electronics and cookers, and as being
elfectively sate to human body.

Also, an mnorganic ceramic coating agent having enhanced
non-stickness for use 1n the present invention comprises in
admixture the following components: 65-78 wt % of an 1nor-
ganic solution wherein said mnorganic solution comprises 1n
admixture methyltrimethoxysilane, tetracthoxysilane, silica
sol and fluorosilane; 10-19 wt % of a functional additive
which consists of at least one material of potassium titanate
and alumina, which improve the physico-chemical properties
of a film and enhance durability, aging resistance and anti-
abrasive property, and at least one mineral material selected
from tourmaline, yellow ocher, sericite, amethyst, bamboo
charcoal, obsidian, elvan, and lava, which emit far infrared
rays and anions; 1-2 wt % of pigment which produces color;
and 2-15 wt % of silicon o1l polymer which 1s a water-soluble
silicon o1l and can complement slip property and anti-abra-
s1ve property.

Another non-stick, inorganic ceramic coating agent for use
in the present invention comprises in admixture the following
components: 65-78 wt % of an mnorganic solution which 1s
produced by hydrolyzing and polycondensing one or more of
silane or an oligomer derived therefrom 1n the presence of one
or more compound selected from the group consisting of
silicon oxide particles, oxides hydroxides of alkaline and
alkaline-earth metal; 10-19 wt % of a functional filler which
improves the physico-chemical properties of a film; 1-2 wt %
of pigment which produces color; 0.5-10 wt % of nano-sized
titanium oxide which can exert a photocatalyst function; and
2-15 wt % of silicon-based o1l polymer which can comple-
ment slip property and washing property.

Said morganic solution consists of 33-47 wt % of methyl-
trimethoxysilane, 17-23 wt % of tetracthoxysilane and 30-50
wt % of silica sol, wherein when methyltrimethoxysilane and
tetracthoxysilane are added less than 33 wt % and 17 wt %,
respectively, this may lead the reduction of reactivity, while
when they are added more than 47 wt % and 23 wt %,
respectively, this may lead excessive reaction, thereby dete-
riorating the properties for a binding agent. Thus, 1n order to
obtain a binding agent having the best properties, methyltri-
methoxysilane and tetracthoxysilane should be added within
the above ranges.

When the amount of silica sol which 1s not within the range
of 30-50 wt % 1s added, 1t may weaken the bonding strength
of silicon—oxygen-metal (S1—0O-Metal ) between methyltri-
methoxysilane and tetracthoxysilane, thereby causing
delamination at high temperature. Thus, 1t 1s preferred to mix
silica sol within the above range.
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Said silicon-based o1l polymer 1s added to provide slip
property (easy washing) and anti-abrasive property and for
example consists of one or more material selected from a
water-soluble silicon o1l, wherein when 1t 1s added less than 2
wt %, the enhancing efiect on slip property and anti-abrasive
property 1s minimal, while when 1t 1s added more than 15 wt
%, this may lead the phase change of the film and reduction of
the adhesive force. Thus, the addition of the silicon-based o1l
polymer within the range of 2-15 wt % relative to the total
weilght can not only prevent the phase change of the film but
also maintain a strong adhesive force.

In order to exert 1ts photocatalyst function, said titanium
oxide should have the particle size of 1-100 nm, wherein
when 1t 1s added less than 0.5 wt % relative to the total weight,
no photocatalyst function 1s observed, while when 1t 1s added
more than 10 wt %, this may lead economically undesirable
result given the very expensive photocatalyst cost. Thus, 1t 1s

preferred to add said titanium oxide within the range 01 0.5-10
wt %.

For said functional additive, potassium titanate or alumina
1s used to enhance the physico-chemical properties such as
durability, aging resistance and anti-abrasive property; or the
following materials can be added to provide a special func-
tion: one or more far inirared ray-emitting mineral material
selected from a group of natural mineral materials such as
quartz, monzonite, gneiss and rhyolitic tufl; or far infrared
ray- and amon-emitting mineral material consisting of either
one or more natural stone material selected from tourmaline,
yellow ocher, sericite, amethyst, Sanggwangsuk™®, bamboo
charcoal, Urwangsuk™, kiyoseki, obsidian, elvan, Kwangmy-
congsuk™, lava and Kwisinsuk™* (*means Korean-to-English
transliteration) or one or more charcoal matenal selected
from seaweed charcoal and hard wood charcoal. These mate-
rials have the particles 1n the form of a needle or a plate, and
serve to prevent the crack of the film between the binding
agents and to control the viscosity of the coating agent.

For said functional additive, when it 1s added less than 10
wt %, this may lead to reduction of gloss or adhesive force,
while when i1t 1s added more than 19 wt %, this may, for
example, render the surface of the film rough, thereby exhib-
iting adverse effects. Thus, 1t1s preferred to add the functional
additive within the range of 10-19 wt %.

The above-mentioned non-stick, mnorganic ceramic coat-
ing agent for use in the present invention acts to form an
inorganic film, in which an 1norganic binder 1s combined with
clfective materials which show non-stickness and easy wash-
ing ability, on the surfaces of metallic or plastic substrates
used for home appliances such as general household electron-
ics and cookers, 1s hygienically good and non-toxic to human
body. Also, such coating agent can meet the properties
required for the resulting product by enhancing non-stickness
and easy washing ability, allows relatively lower temperature
calcinations at a drying temperature of 120-160° C., and
enables a variety of color to be expressed, thereby exhibiting
the effect of enhancing the quality of the product.

A process of forming a coating layer structure of a heat-
cooker using the anion- and far infrared ray-emitting, 1nor-
ganic ceramic coating agent and the non-stick, inorganic
ceramic coating agent according to the present invention, will
be described in detail with reference to the following
Examples 1llustrated by the accompanying drawings in which
FIG. 1 1s a diagram showing the process of forming a coating
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layer on a heat-cooker and FIG. 2 1s a sectional view of a
heat-cooker according to the present invention.

EXAMPLE 1

Initially, a roughness-forming step 1s carried out to increase
the surface area to which aluminum oxide to be subsequently
deposited 1s firmly adhered, said step comprising subjecting
the mner surface of a body (1) of an aluminum heat-cooker as
shown 1n F1G. 1(a) to sandblastering so that a fine corrugated
pattern (2) 1s formed on the inner surface of the body (1) as
shown 1n FIG. 1(b) and surface roughness 1s created.

After said roughness-forming step 1s completed, a washing
and drying step 1s carried out to remove contaminants due to
sandblastering.

After said washing and drying step 1s completed, a step of
forming an aluminum oxide film layer 1s carried out to form a
robust aluminum oxide film layer (3), which has enhanced
anti-corrosive and anti-abrasive properties, as shown 1n FIG.
1(c), said step comprising subjecting the entire corrugated
pattern (2) formed on the inner surface of the body (1) of a
heat-cooker to anodizing (anodic oxidation) using oxalic
acid, sulfuric acid, chromic acid, and the like.

After said step of forming an aluminum oxide film layer 1s
completed, a step of applying a ceramic coating agent 1s
carried out to apply an anion- and far infrared ray-emitting
inorganic ceramic coating agent as shown in FIG. 1(d),
wherein said coating agent comprises 1n admixture the fol-
lowing components: 40-50 wt % of a binding agent, which 1s
silane or an oligomer derived therefrom, as a binder; 27-34 wt
% of a silicon mixture which chemically binds said silane or
an oligomer derived therefrom as a binding agent and consists
of a mixture of 20-40 wt % of powdered silicon oxide having
the particle size 010.1-1.2 um and 60-80 wt % of water; 10-19
wt % of powdered functional filler which prevents the crack
of a film between said binding agent and said silicon mixture
and controls the viscosity such that the physico-chemical
properties of the film are improved, said filler being com-
prised of one or more of natural stone material selected from
the group consisting of tourmaline, yellow ocher, sericite,
amethyst, bamboo charcoal, obsidian, elvan, and lava; 3-15
wt % of ceramic powder consisting of a far infrared ray-
emitting material and an amon-emitting material wherein
said far infrared ray-emitting material comprises one or more
selected from a group of natural mineral materials such as
quartz, monzonite, gneiss and rhyolitic tufl, and said anion-
emitting material 1s one rare-earth natural stone material
selected {from strontium, vanadium, zirconium, cerium,
neodymium, lanthanum, barium, rubidium, cesium and gal-
lium; and 1-2 wt % of pigment which produces color.

After said step of applying a ceramic coating agent 1s
completed, a step of drying at 120-160° C. for 1 to 2 hours 1s
carried out to form an anion- and far infrared ray-emitting
inorganic ceramic coating layer (4) on the aluminum oxide
film layer (3) in a stack manner as shown 1n FIG. 1(d).

For the above-described heat-cooker, in which the alumi-
num oxide film layer (3) and the anion- and far inirared
ray-emitting, inorganic ceramic coating layer (4) are sequen-
tially stacked, the following advantages are achieved: since
the bonding strength of the morganic ceramic coating layer
(4) to the body (1) 1s enhanced by the aluminum oxide film
layer (3), no abrasions and scratches occur even when a spoon
or ametallic spatula, and the like 1s used and thus the shelf-life
of said cooker can be extended; said cooker 1s non-toxic to
human body; and said cooker has a good heat conductivity
such that food 1s evenly cooked.
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EXAMPLE 2

Initially, aroughness-forming step 1s carried out to increase
the surface area to which aluminum oxide to be subsequently
deposited 1s firmly adhered, said step comprising subjecting
the iner surface of a body (1) of an aluminum heat-cooker as
shown 1n FIG. 1(a) to sandblastering so that a fine corrugated
pattern (2) 1s formed on the mner surface of the body (1) as
shown 1n FIG. 1(b) and surface roughness 1s created.

After said roughness-forming step 1s completed, a washing
and drying step 1s carried out to remove contaminants due to
sandblastering.

After said washing and drying step 1s completed, a step of
forming an aluminum oxide film layer 1s carried out to form a
robust aluminum oxide film layer (3), which has enhanced
anti-corrosive and anti-abrasive properties, as shown in FIG.
1(c), said step comprising subjecting the entire corrugated
pattern (2) formed on the mnner surface of the body (1) of a
heat-cooker to anodizing (anodic oxidation) using oxalic
acid, sulfuric acid, chromic acid, and the like.

After said step of forming an aluminum oxide film layer 1s
completed, a step of applying a ceramic coating agent 1s
carried out to apply an anion- and far infrared ray-emitting,
inorganic ceramic coating agent as shown in FIG. 1(d),
wherein said coating agent comprises 1n admixture the fol-
lowing components: 65-83 wt % of an 1norganic binding
agent as a binder wherein said 1mnorganic binding agent con-
s1sts 01 33-47 wt % of methyltrimethoxysilane, 17-23 wt % of
tetracthoxysilane and 30-50 wt % of silica sol; 10-19 wt % of
a functional filler which prevents the crack of a film between
said binding agent and said silicon mixture and controls the
viscosity such that the physico-chemical properties of the
film are improved; 1-2 wt % of pigment which produces
color; and 2-15 wt % of an amon- and far infrared ray-
emitting, ceramic powder.

After said step of applying a ceramic coating agent 1s
completed, a step of drying at 120-160° C. for 1 to 2 hours 1s
carried out to form an anion- and far infrared ray-emitting
inorganic ceramic coating layer (4a) on the aluminum oxide
film layer (3) 1n a stack manner as shown in FIG. 1(d).

For the above-described heat-cooker, in which the alumi-
num oxide film layer (3) and the anion- and far inirared
ray-emitting, inorganic ceramic coating layer (4a) are
sequentially stacked, the following advantages are achieved:
since the bonding strength of the inorganic ceramic coating
layer (4a) to the body (1) 1s enhanced by the aluminum oxide
film layer (3), no abrasions and scratches occur even when a
spoon or a metallic spatula, and the like 1s used and thus the
shelf-life of said cooker can be extended; said cooker i1s
non-toxic to human body; and said cooker has a good heat
conductivity such that food i1s evenly cooked.

EXAMPLE 3

Initially, aroughness-forming step 1s carried out to increase
the surface area to which aluminum oxide to be subsequently
deposited 1s firmly adhered, said step comprising subjecting
the mner surface of a body (1) of an aluminum heat-cooker as
shown 1n FIG. 1(a) to sandblastering so that a fine corrugated
pattern (2) 1s formed on the mner surface of the body (1) as
shown 1n FIG. 1(b) and surface roughness 1s created.

After said roughness-forming step 1s completed, a washing
and drying step 1s carried out to remove contaminants due to
sandblastering.

After said washing and drying step 1s completed, a step of
forming an aluminum oxide film layer 1s carried out to form a
robust aluminum oxide film layer (3), which has enhanced
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anti-corrosive and anti-abrasive properties, as shown in FIG.
1(c), said step comprising subjecting the entire corrugated
pattern (2) formed on the mnner surface of the body (1) of a
heat-cooker to anodizing (anodic oxidation) using oxalic
acid, sulfuric acid, chromic acid, and the like.

After said step of forming an aluminum oxide film layer 1s
completed, a step of applying a ceramic coating agent 1s
carried out to apply an 1norganic ceramic coating agent hav-
ing enhanced non-stickness and easy washing ability as
shown 1n FIG. 1(d), wherein said coating agent comprises in
admixture the following components: 65-78 wt % of an 1nor-
ganic solution which is produced by hydrolyzing and poly-
condensing one or more of silane or an oligomer derived
therefrom 1n the presence of one or more compound selected
from the group consisting of silicon oxide particles, oxides
hydroxides of alkaline and alkaline-earth metal; 10-19 wt %
of a functional filler which improves the physico-chemical
properties of a film; 1-2 wt % of pigment which produces
color; 0.5-10 wt % of nano-sized titanium oxide which can
exert a photocatalyst function; and 2-15 wt % of silicon-based
o1l polymer which can complement slip property and washing
property.

After said step of applying a ceramic coating agent 1s
completed, a step of drying at 120-160° C. for 1 to 2 hours 1s
carried out to form an 1norganic ceramic coating layer (5)
having enhanced non-stickness and easy washing ability on
the aluminum oxide film layer (3) 1n a stack manner as shown
in FIG. 1(d)

For the above-described heat-cooker, in which the alumi-
num oxide {ilm layer (3) and the 1norganic ceramic coating
layer (5) having enhanced non-stickness and easy washing
ability are sequentially stacked, the following advantages are
achieved: since the bonding strength of the 1norganic ceramic
coating layer (3) to the body (1) 1s enhanced by the aluminum
oxide film layer (3), no abrasions and scratches occur even
when a spoon or a metallic spatula, and the like 1s used and
thus the shelf-life of said cooker can be extended; said cooker
1s non-toxic to human body; and said cooker has a good heat
conductivity such that food 1s evenly cooked.

As described hereinbetore, according to the present mnven-
tion, an improved heat-cooker 1s provided, wherein it 1s non-
toxic to human body, has a good heat conductivity such that
food 1s evenly cooked, and has an extremely strong surface
strength such that even when a spoon or a metallic spatula,
and the like 1s used, no abrasions and scratches occur and thus
the sheli-life of said cooker can be extended and wherein said
improvements are achieved by forming an aluminum oxide
film layer on the surface of an aluminum cooker by anodic
oxidation, and then applying thereon an anion- and far infra-
red ray-emitting, environmentally-friendly, inorganic
ceramic coating agent or a non-stick, inorganic ceramic coat-
ing agent.

The description of the invention set forth herein 1s illustra-
tive, and 1s not intended to limit the scope of the invention as
set forth in the following claims. For example, while specific
speed sensing circuits have been described, the individual
components may vary. Other variations and modifications of
the embodiments disclosed herein, may be made based on the
description set forth herein, without departing from the scope
and spirit of the invention as set forth 1n the following claims.

What 1s claimed 1s:

1. A coating layer structure for aluminum heat-cookers
having a corrugated pattern (2) formed on an 1nner surface of
a body (1) of said cookers wherein an aluminum oxide layer
(3) 1s formed on said corrugated pattern by anodic oxidation,
characterized 1n that said structure has an anion and far infra-
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red ray-emitting imnorganic ceramic coating layer (4) formed strontium, vanadium, zirconium, cerium, neodymium,

on said aluminum oxide layer (3), lanthanum, baritum, rubidium, cestum and gallium; and
wherein said inorganic ceramic coating layer (4) comprises 1-2 wt % of pigment which produces color.

in admixture the following components: 2. A coating layer structure for aluminum heat-cookers

40-50 wt % of a binding agent, which is silane or an 3 having a corrugated pattern (2) formed on an inner surface of

oligomer derived therefrom, as a binder: a body (1) of said cookers wherein an aluminum oxide layer
(3) 1s formed on said corrugated pattern by anodic oxidation,
characterized 1n that said structure has a non-stick, morganic
ceramic coating layer (5) formed on said aluminum oxide
10 layer (3),
wherein said inorganic ceramic coating layer (3) comprises
in admixture the following components:
65-78 wt % of an 1norganic solution which 1s produced by
hydrolyzing and polycondensing one or more of silane
15 or an oligomer derived therefrom 1n the presence of one
or more compound selected from the group consisting of
stlicon oxide particles, oxides, hydroxides of alkaline
and alkaline-earth metal;
10-19 wt % of a functional filler which improves the

2'7-34 wt % of a silicon mixture which chemically binds
said silane or an oligomer derived therefrom as a binding,
agent and consists of a mixture of 20-40 wt % of pow-

dered silicon oxide having a particle size of 0.1-1.0 um
and 60-80 wt % of water:

10-19 wt % of powdered functional filler which prevents
the crack of a film between said binding agent and said
s1licon mixture and controls the viscosity such that the
physico-chemical properties of the film are improved,
said filler being comprised of one or more of natural
stone material selected from the group consisting of
tourmaline, yellow ocher, sericite, amethyst, bamboo
charcoal, obsidian, elvan and lava;

_ o _ 20 physico-chemical properties of a film; 1-2 wt % of pig-
5-15 wt % of ceramic powder consisting of a far infrared ment which produces color:
ray-emitting material and an anion-emitting material 0.5-10 wt % of nano-sized titanium oxide having nano-size
wherein said far intrared ray-emitting material com- which can exert a photocatalyst function; and
prises one or more natural mineral materials selected 2-15 wt % of silicon-based oil polymer which can comple-

trom the group consisting of quartz, monzonite, gneiss
and rhyolitic tull, and said anion-emitting material 1s
one stone material selected from the group consisting of S I T

ment slip property and washing property.
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